Abstract. Velocity measurements in the boundary layer along a concave wall reveal a spanwise variation having a definite wave number whether the boundary layer is laminar or turbulent. The variation is interpreted as produced by a system of vortices with axis in the streamwise direction. For the laminar boundary layer the vortices are identified with those predicted by the theory of laminar instability. The wave amplitude distribution and wave amplification rate are in good agreement with the theoretical prediction. For the turbulent boundary layer the concept of eddy viscosity is introduced to account for the observed phenomena by the theory of laminar instability. In both cases, however, the mechanism by which the wave number is determined remains an open question. Since the centrifugal force in the concavely curved boundary layer is analogous to the buoyant force in the thermally stratified boundary layer in giving rise to instability, some analogous phenomena may be expected in the boundary layer along a heated horizontal wall. 
Introduction. In relation to geophysical applications, it was observed long ago that a system of longitudinal vortices (vortices with axis in the streamwise direction) is produced in the boundary layer along a heated horizontal wall
vortices observed in the laminar boundary layer with those predicted theoretically, for which no direct experimental verification has yet been provided except for their effect on transition to turbulent flow [Liepmann, 1945] or their traces as revealed by china-clay streaks on the wall [Gregory and Walker, 1956] . Second, it is considered worth while to investigate the growth of disturbances into turbulence in a boundary layer involving longitudinal vortices. Third, it may well be asked whether the vortices are also produced in the fully developed turbulent boundary layer. The present paper concerns the first and third problems; the second is to be discussed elsewhere.
Because of the analogy mentioned above, the results obtained for the concavely curved boundary layer will provide some qualitative information about the thermally stratified boundary layer, which is more closely related to geophysical problems. From the standpoint of experimental procedure, the concavely curved boundary layer appears preferable because of the ease of obtaining uniformity of flow conditions. Experimental procedure. Measurements were made on two concave-wall models, one with a Thus, the observed spanwise variation of velocity is identified with that produced by the system of vortices predicted theoretically. However, the theory predicts nothing about the wave number that will actually come out for a given radius of curvature and a given free-stream velocity. As was mentioned above, the wave number is 1.8 and 3.0 per 2•r cm for the radius of curvature of 5 and 10 meters, respectively, almost independently of the free-stream velocity.
Additional measurements were made on the 10-meter-radius model by reducing the spanwise dimension of the wind tunnel by inserting false walls, but no appreciable change was found in wave number. Consequently, the 'mechanism by which the wave number is determined still remains an open question. Vortices in turbulent boundary layer. As far as the author is aware, neither theoretical prediction nor experimental evidence has been advanced indicating whether the longitudinal vortices are produced also in the turbulent boundary layer along a concave wall. The Reynolds number above which a disturbance in the laminar boundary layer will be amplified is relatively low (Fig. 4) , and, moreover, some sort The wavelength is about 6.5 cm, so that the wave number per 2•r cm is a -2•r/6.5 -1.0. This wave-number value appears to be only slightly affected by the change in free-stream velocity. For the concave wall of r --10 meters, the wave amplitude is so small that the wave number is only roughly estimated at 2 per cm.
The results on wave number are presented in Figure 8 by plotting the turbulent GSrtler parameter G• against the nondimensional wave
